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a  b  s  t  r  a  c  t
Percutaneous  cardio-pulmonary  support  (PCPS)  system  is  a  powerful  life  support  system  for  acute  cir-
culation  failure.  This  life  support  system  requires  more  than  a fourteen-French  cannula  to  the  artery.
Insertion  with  such  a large  tube  sometimes  induces  damage  to the  peripheral  circulation.  We  experi-
enced  the  successful  salvage  with  percutaneous  ﬂow  redirection  from  the  acute  circulation  failure  of  the
limb  in  a juvenile  patient  with  fulminant  myocarditis  treated  with  PCPS.  The case  is  a 12-year-old  girl.
She  was  admitted  to our  hospital  by ambulance.  Ventricular  ﬁbrillation  was  found  at her  admission,  andcute aortic occlusion
ercutaneous procedure
deﬁbrillation  was  not  effective.  We  attached  her to the  PCPS  life  support  system.  After  this  procedure,
her  left  leg  color  turned  to  pale,  and  no arterial  sound  was  heard  with  Doppler  ﬂow-meter.  We  inserted
a  four  French  vessel  sheath  to  the  superﬁcial  artery  with  the  guidewire  guidance  which  was  inserted  to
left  superﬁcial  artery  from  the  contra  lateral  femoral  artery.  The  parallel  blood  ﬂow  circulation  to the
four-French  sheath  was  made  from  the  cannula  of the  PCPS  system.  After  this procedure,  the  left  leg  of
the  juvenile  patient  was  rescued.
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ntroduction
Percutaneous cardio-pulmonary support (PCPS) system is a
owerful life support system for patients with acute coronary
yndrome and shock, massive thrombo-embolization of the pul-
onary artery, and fulminant myocarditis [1–3]. But the PCPS
ystem requires large tubes to maintain enough blood ﬂow. The
ize of the tube to the artery is always more than fourteen-French.
nsertion with such a large tube sometimes induces damage to the
eripheral circulation. Especially, the risks of damage to the periph-
ral circulation are relatively high in old female patients, in patients
ith peripheral artery disease, and in juvenile patients. Here we
ntroduce the case of the successful salvage with percutaneous ﬂow
edirection from acute circulation failure of the limb in a juvenile
atient with fulminant myocarditis treated with PCPS.
ase  report
The  case is a 12-year-old girl. She had complained of fever, diar-
hea, and general fatigue for three days. She lost her consciousness
fter urination in the morning. Her mother called for an ambulance
oon after the loss of consciousness of her daughter. The electro-
ardiogram showed ventricular ﬁbrillation at arrival to our hospital
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even though some cardio versions were done in the ambulance with
an automated external deﬁbrillator. We  decided to use the PCPS
system to rescue the life of this young girl. A fourteen-French tube
was inserted via left femoral artery, and a seventeen-French tube
was inserted via right femoral vein in the emergency department
without ﬂuoroscopic guidance. Those tubes were connected to the
PCPS system, and mechanical circulation support was started 3 min
after arrival.
Soon after the insertion of the arterial fourteen sheath, the color
of the left foot of this young girl turned to pale (Fig. 1). We  could
not hear the arterial sounds at the dorsal pedis, the posterior tib-
ial artery, and popliteal artery with the Doppler ﬂow-meter. We
also could not hear the arterial sound at the bifurcation of the left
femoral artery. We  assumed that the tube from the femoral to the
common iliac artery is so large that acute ischemia occurred to her
left limb.
First, we  tried to insert the sheath to left superﬁcial femoral
artery (SFA) with sonographic guidance, but we  could not detect
the proximal superﬁcial femoral artery because of the collapse of
the superﬁcial femoral artery due to acute circulation failure. And
the artifact of the tube of the PCPS also prevented the identiﬁcation
of the proximal SFA with duplex sonography.
Secondly, we  tried to insert the catheter to the left SFA from the
contra-lateral femoral artery. A four-French sheath was inserted to
right common femoral artery and a four-French diagnostic catheter
(JR4.0: Tonokura, Tokyo, Japan) was advanced into left common
iliac artery with a 0.035 inch hydrophilic guidewire (Terumo,
vier Ltd. All rights reserved.
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Fig. 1. Acute limb ischemia after the insertion of the arterial cannula of percuta-
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aeous  cardio-pulmonary support system. The color of the toes of the left foot turned
o pale just after the cannulation.
okyo, Japan). But this diagnostic catheter could not pass the left
ommon iliac artery, because of strong resistance (Fig. 2). Hence,
e gave up the catheter insertion to the proximal left SFA from
ight femoral artery.
A  hydrophilic coated diagnostic guidewire advanced into the
FA with gentle manipulation without any resistance. Then, we
ried to insert the puncture needle to the left SFA with guidewire
uidance. The left anterior oblique (LAO) view was selected to
djust the image of the guidance to ﬁt the angle of the puncture
ig. 2. The guidewire-guided puncture method. (A) An eighteen-gauge puncture needle 
uidance. A black triangle indicates the aortic cannula of the percutaneous cardio-pulmo
ould not advance any more in the external iliac artery. (B) A 0.035-inch hydrophilic diagn
C)  An angiogram of the SFA which collapsed due to poor ﬂow from collateral artery. A w
nte-grade manner. Some small branches suggested that the sheath was  inserted into trulogy Cases 6 (2012) e55–e58
to  the left SFA. Fortunately, the 0.035 Radifocus wire (Terumo)
advanced into the distal SFA, after the observation of good blood
ﬂow from the punctured needle (Fig. 2). We successfully inserted
a four-French 10 cm sheath from the proximal to mid  SFA. We
assumed the position and the blood ﬂow of the SFA (Fig. 2), this
sheath was connected to the tube of the arterial PCPS tube (Fig. 3).
The color of her foot immediately recovered soon after the new
circulation via the four-French SFA sheath started (Fig. 4). The
skin perfusion pressure of this patient was maintained at about
50–60 mmHg  after the procedure. Eight days after this procedure,
her hemodynamic state of heart needed more effective life sup-
port, and then we  did the operation of the implantation of the
bi-ventricle assisted device. After using the bi-ventricular assist
device, we  removed the cannula and repaired the access site by
surgical manner. She has been improving after assisted device
implantation with a healthy left leg.
Discussion
In this paper, we introduce the successful percutaneous ﬂow
redirection after the insertion of the PCPS cannula to the juvenile
patient. We  used the wire-guided puncture method to recover from
this critical situation. This is the ﬁrst paper on wire-guided puncture
methods to rescue critical acute limb ischemia after the insertion
of a PCPS cannula.
It  seems to be difﬁcult to puncture and cannulate the SFA which
is occluded by a large vessel cannula. But after the insertion with
an 18-gauge needle, we  obtained enough arterial blood ﬂow fromexisted from some collateral to the SFA. The SFA did not collapse
because of this collateral ﬂow, and we could selectively puncture
the SFA.
(white triangle) was  advanced to the superﬁcial femoral artery (SFA) under ﬂuoro-
nary support system. A white arrow indicated the 4-Fr diagnostic catheter which
ostic guidewire successfully entered into the SFA and advanced to popliteal artery.
hite arrow indicates the tip of the 4-Fr sheath which was inserted to the SFA in an
e lumen of the SFA.
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Fig. 3. The endovascular bypass system. (A) A 4-Fr sheath (white arrow) was inserted into the superﬁcial femoral artery (SFA) in an ante-grade manner. The oxidized fresh
blood  ﬂow (black arrow) entered the SFA via the 4-Fr sheath. A white triangle indicates the aortic cannula of the percutaneous cardio-pulmonary support (PCPS) system, and
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wound healing due to ischemia. The blood supply with the sheath
which was  inserted into the SFA might be not enough for the wound
healing. The tip of the sheath had to be positioned 5–7 cm far from black triangle indicates the triple lumen catheter inserted to the femoral vein. (B)
ack  the air of the cannula were pushed into the 4-Fr sheath by the pump of the PC
This patient received cardio-pulmonary resuscitation for more
han 15 min  on arrival. To prevent more ischemic brain damage, we
anted to start enough cerebral circulation within a few minutes.
e could not choose some methods to prevent the leg ischemia
efore the tube insertion.
Some  papers reported the risks of the hemodynamic crisis of the
eg whose common femoral artery was used to insert the arterial
ube of the PCPS [1,2]. In our case, we should have inserted the
heath at the same inguinal area in the opposite direction to the
CPS cannula before trying to insert the PCPS cannulation. But the
heath insertion in the opposite direction to the PCPS cannula might
ake some time without ﬂuoroscopic guidance.
Kimura et al. reported the effectiveness of the emergent can-
ulation to the anterior tibial artery [3]. We  also imaged this
rocedure, but we wondered whether anterior tibial perfusion was
nough for this juvenile patient. We  checked the peripheral circu-
ation with the Doppler ﬂow-meter, we could not hear the arterial
ound at popliteal lesions. We  were concerned that only 20- to 18-
auge needle was not enough for whole leg circulation. And direct
nsertion into the tibial artery with the puncture needle might not
e stable. The risks of the incidental removal of the small needle
eemed to be higher than those of the vessel sheath.
Direct transverse cutting down on the common femoral artery
nd simultaneous insertion of the PCPS tube and small sheath might
e one of the optional treatments for this patient. Indeed, direct
nsertion of the small sheath into left SFA might be a better method
or this small girl. Although our procedure needed more time and
uoroscopy, we were afraid of infection of the wound made byxidized fresh blood ﬂows (black arrow) from the side port which was used to pull
) Schema of the endovascular bypass.
cutting down. We  had to keep PCPS working for the recovery of the
injured heart. Bacterial infection is one of the most serious compli-
cations in this situation. And we  were also worried about delayedFig. 4. Salvaged left limb of the juvenile patient. Left panel: recovered foot color
of the patient soon after the endovascular bypass. Right panel: the left foot of this
juvenile patient 12 days after this procedure. The aortic cannula had been relieved
after  the connection to the bi-ventricular assisted system.
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he incision. And deep femoral artery was already occluded by the
annula. We  were afraid of the lack of blood supply around the
ncision in these conditions.
Direct  cannulations to right atrium and aorta from median ster-
otomy might prevent this kind of leg ischemia for a child. But this
ethod might need more time. We  wanted to protect this small girl
rom ischemic cerebral damage. So we had to choose the method
o start enough cerebral circulation within a few minutes. And this
ethod is more invasive compared to the usual PCPS. The risks of
nfection and bleeding with this method seemed to be higher than
ith usual PCPS.
Emergent  bypass surgery such as axillo-femoral bypass is also
vailable in this kind of situation. But the blood ﬂow of this bypass
s dependent on the retrograde blood ﬂow from the PCPS circula-
ion under this condition. The axillar artery may  be too far from the
rterial cannula to maintain the blood ﬂow for the proximal femoral
rtery. And there are risks of obstruction with axillary polytetraﬂu-
roethylene bypass with continuous PCPS blood ﬂow. These were
he reason why we did not choose the axillo-femoral bypass to
escue this young girl.
The  patients undergoing PCPS through femoral vessels are prone
o vascular complications. In the planned use of the PCPS with
emoral vessels, we have to prevent ischemic complications in the
[logy Cases 6 (2012) e55–e58
legs. But in emergent usage of the PCPS with femoral vessels, we
may not have enough time to prevent the ischemic complications.
In emergent situations, our methods may  be useful to bail out the
complication.
Conclusion
We experienced the successful percutaneous ﬂow redirection
for critical acute limb ischemia with the PCPS circulation. The
guidewire-guided puncture method seemed to be a useful and fea-
sible technique in this type of situation.
References
1] Orime Y, Shiono M,  Hata H, Yagi S, Tsukamoto S, Okumura H, Nakata K, Kimura S,
Sezai A, Sezai Y. Clinical experiences of percutaneous cardiopulmonary support:
its effectiveness and limit. Artif Organs 1998;22:498–501.
2]  Ihno T, Nakagawa T, Furukawa H, Shimizu K, Egi K, Maemura T, Motomiya T. Var-
ious problems during long-term percutaneous cardiopulmonary support. Artif3] Kimura N, Kawahito K, Ito S, Murata S, Yamabuchi A, Adachi H,  Ino T. Perfusion
through  the dorsal pedis artery for acute limb ischemia secondary to an occlusive
arterial cannula during percutaneous cardiopulmonary support. J Artif Organs
2005;8:206–9.
